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PREFACE

In “Four Canons” the new methods if transforming a proposta into a risposta are used. They
can be described within the framework of the extended theory of canonic transformations. The
author of these lines started developing this theory in connection with the present work.

BAsic CONCEPTS

Let proposta and risposta be melodies, i. e. monophonic sequence of notes. Canonic
transformations imply a rule that defines the way of converting the proposta into the risposta.
The following transformations are classical: (0) exact repetition (possibly with transposition);
(1) augmentation-diminution; (2) inversion; (3) retrograde motion; and also the following
combinations: (1)+(2), (1)+(3), (2)+(3) u (1)+(2)+(3).

Augmentation-diminution affects note durations; transposition or inversion affects pitches;
retrograde motion affects the order of notes. Thus, a note can be defined as (d, p,n), where d is
a duration, p is a pitch, and n is a sequence number of a note in a melody. A rest, in contrast to
a sounding note, is defined as a note with a vacant pitch (@), i. e. arestis (d, @, n). If there are
several successive rests in a music score, they are considered as a single rest, the duration of
which is equal to their sum.

The following is confined with the cases when each note of the risposta is associates
with exactly one note of the proposta. We express a note of the proposta as (d, p, n) , an
associated note of the risposta as (d’, p’, n’), a relation between them as (d’, p’, n’) = f(d, p, n),
where f is a rule of transformation. When we consider only durations or only pitches, the
expressions d’ = f(d) or p’=f(p) are used. Hereafter it is meant that the rule n’= f(n) which
define the order of notes is always n’=n, i. e. a succession of notes always remains unchanged.
Itisalso meantthatforany p’=f(p) transformations, a sounding pitch converts into a sounding
pitch, and a rest into a rest.

If a canon has two rispostas, a duration and a pitch of the risposta-1 or of the risposta-2 are
denoted as 'd’ and 'p’, or 2d’ and ?p’ respectively.

Also we need a concept of a melodic interval (i). It is defined as an interval between given
pitch (p) and a pitch of the previous sounding note (spprev), i. €. 1=p = Spprev - Melodic interval for
risposta is denoted and defined as i’ = p’ - sp’prev ; for risposta-1 as 'i’='p’ - 'sp’yrev , etc.

3
Let us assign the following numerical values to durations: let OP =1, or' (triplet eighth) = %,

cb= 2, 3J =8, ) =3, J = 4, etc. Durations may be matched only to positive numbers.

Numerical values for pitches we assign in the following way. The pitches are the members of
chromatic scale. Neighbouring pitches differs by one. “C” of the first octave is a datum (0). Pitches
above the datum associated with positive numbers, pitches below associated with negative
numbers. Pitches may be matched only to integers.

CLASSICAL TRANSFORMATIONS

Classical transformations of durations are defined by the following formulas:
d’=d is an exact repetition of durations;

d’=2d is double augmentation;

d’=3d/2 is one-and-half augmentation;

d’=d/3 is triple diminution;

etc.

Classical transformations of pitches are defined by the following formulas:
p’=p is the exact repetition of pitches;
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p’=p+a (a isaninteger) is transposed repetition (a is an interval of transposition);
p’=-p+a (a isan integer) is inversion (a/2 is the center of inversion).

TRANSFORMATIONS USED IN “FOUR CANONS”

The transformations of durations are nonclassical in all four canons. The transformations of
pitches are nonclassical in the third canon.

Canon 1. Proposta is in upper voice. The durations of the risposta are derived according to the
formula d’=8/d (Fig.1).
In respect to pitches, the risposta is an inversion of the proposta: p’=-p +5 (Fig. 2).
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Figure 1 Figure 2

Canon 2. Proposta is in upper voice. The transformation of durations is as follows. Sounding
notes placed directly before the restsare transformed accordingtotherule d’=1 (alltheybecome
sixteenths). Remaining sounding notes are transformed according to the rule d’=2 (Fig. 3, all
these notes become eighths). The rests within the phrases become eighths or dotted eighths
(measures 2-4, lower system, p. 4). The rests between the phrases are considerably longer; the
durations of these rests are not predefined. The boundaries between the phrases were defined
freely.

In respect to pitches, this is a canon at the lower twelfth: p’=p - 19 (Fig. 4).

Canon proper is only the first half of the piece. The second half is a free addition to the first.

Figure 3 Figure 4

Canon 3. Proposta is in lower voice, two rispostas are in upper voices. Rispostas doubles each
other rhythmically, so for both the rule for durations is the same. For sounding notes the formula
is d’=d + 3 (Fig. 5, to each note dotted eighth is added). For rests the formulais d’=d (rests
remain unchanged).
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Risposta-1 (middle voice) starts from E of the first octave. The rule for all remaining pitches
of this rispostais *i’=i+ sgn(i) x 7 (Fig. 6). (Function sgn(i) is defined as follows: sgn(i) = -1
if i<0; sgn(i)=1if i>0; sgn(i) =0if i=0.) In other words, the direction of melodic intervals
remain intact and each interval is enlarged by perfect fifth.

The same rule may be expressed without usage of the concept of melodic interval, but the
formula becomes noticeably more complicated: *p’=p =SPprev + SEN(P —SPprev) x 7 + 1sp’pr€.v At
the same time this expression shows explicitly that the pitch of the note of the risposta depends
not only on respective note of proposta but on the previous sounding notes of proposta and
risposta-1.

Risposta-2 (upper voice) starts from A of the first octave. This pitch has been chosen freely.
The rule for all remaining pitches is ?p’='p’+ |i| - 4. In other words, the pitch of the risposta-1
that sounds simultaneously is added to absolute value of melodic interval of proposta, then the
resulting interval is decreases by major third. (Sometimes risposta-2 sounds below risposta-1.)

Figure 5 Figure 6

Canon 4. Proposta is in lower voice. The durations of the risposta are derived according to
the formula d’=|-d?* + 8d - 6] (Fig. 7). The “inconvenient” values are rounded. For instance, 2%
which is derived from the triplet eighth (1'%) is interpreted as dotted eighth (3).

In respect to pitches, the risposta is an inversion of the proposta, as in Canon 1: p’=-p+5.

Technically Canon 4 consists of two canons, let call them canon-A and canon-B. The latter is
placed “inside” the former. The piece has three sections. Canon-A is interrupted at the end of the
first section and resumed in the third. Canon-B is located in the second section of the piece.
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Figure 7
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IIPEAUC/IOBUE

B «YeTbIpéx KaHOHAX» MPHUMeEHEHbI HOBbIE CIIOCOOBI TPeo6pa30BaHUS MPOIOCThI B PUCIIOCTY.
VX MO>XHO oNKCcaTh B paMKax pacliIMpeHHON TEOPHUU KAHOHUYECKUX TPe0o6pa30BaHUM, KOTOPYIO
aBTOpP 3TUX CTPOK HauyaJsl pa3pabaThIBaTh, 3a/[yMbIBasi 3TO COUMHEHHUE.

OCHOBHBIE ITOHATHUSA

[lycTb nponocmau pucnocma—>sTo HeKuemea00uu, T.€.0JHOT0JIOCHbIE TOC/IeJOBATEJbHOCTH,
cocTosilliie U3 HOT. KaHOHHMYecKoe MpeobGpa3oBaHUe IMpefIoJaraeT HeKOTOpoe MPaBUIIO,
omnpejesisiollee, KaKUM 006pa3oM MPOINOCTa MpeBpaliaeTcsi B pucnocty. Kiaccuueckumu
npeo6pa3oBaHUsAMHU sBJAKTCA: (0) mouHoe nosmopeHue (BO3MOXKHO, ¢ mpaHcno3uyueti); (1)
yseauveHue-yMmeHbUeHue; (2) obpaweHue; (3) pakoxod; a Takxe cjlefyloliue KOMOWHALUU:
(1)+(2), (1)+(3), (2)+(3) 1 (1)+(2)+(3).

B ciiydae yBesinyeHUsI-yMeHbIlIeHUSI MEHSIOTCS AJIUTENbHOCTH HOT; B CJIyyae TPAHCIO3UIUU
WJIK 06pallleHUsI MEHSIOTCS BbICOTHI; B CJIydae paKoxo/a MeHsieTCsA TOpsAA0K HOT. CJieZJoBAaTeNbHO,
Mbl MOXKEM OIpejeNuTb Homy Kak (d, p, n) , rae d — daumeabHocmb, p — 8blCOMA, U N —
nopsi0kosblll HoMep HOTHI B MeJsiofuu. [lay3y, B OTJIMYME OT 38yuaujeli Hombl, ONpeJieIUM Kak
HOTY ¢ omcymcmaytoueli ebicomoli (@), T. e. nay3da — 3to (d, @, n). Eciiu B HOTHOM TeKcTe
BbIMMCAHbI HECKOJIbKO MMay3 MOAPSJ, OHM pacCMaTPUBAITCA KaK OJ/HA May3a, AJUTEJTbHOCTb
KOTOpPOU paBHA UX CyMMe.

OrpaHUYUMCs Cay4asiMH, KOT/ia KaXkKJ0M HOTe PUCIOCTbI COOTBETCTBYET B TOYHOCTH OJJHA
HOTanponocThl. HoTy nponocTbl 0603HaYMM Kak (d,p,n),COOTBETCTBYIOIIYI0 € HOTY PUCIIOCThI
— kak (d’, p’, n’), a oTHomeHue Mexay HUMU — Kak (d’, p’, n’) = f(d, p, n), tne f — npasuso
npeobpasosarus. Korga Mbl paccMaTpuBaeM TOJIbBKO AJUTEIbHOCTH WU TOJbKO BbICOTbI, MbI
nuiieM d’=f(d) nnu p’=f(p)./laneenoapasymeBaeTcs,uyTo npaBuio n’=f(n),onpesenswoluiee
MOPSAZIOK HOT, BCeraa UMeeT BUJA n’ = n , T. €. NOCJeJ0BAaTeJbHOCTb HOT BCErJa OCTAETCs
Heu3MeHHOU. Takxke oA pa3yMeBaeTCs, UTO MPU JIIOObIX Ipeobpa3oBaHusax p’=f(p) 3Byuallas
HOTA MpeBpalllaeTcs B 3ByYallyl0 HOTY, a llay3a — B Mays3y.

Eciu B KaHOHe JiBeé PUCIOCTBI, TO JAJISI PUCIOCTbI-1 AJIUTENBHOCTb U BBICOTY €€ HOTHI
0603Ha4uM Kak ‘d’ u 'p’. 0603HadyeHud A pucnocTel-2: *d’ u p’.

Takke HaM NOHaJOOUTCA MOHATHE Mesno0duyeckKull uHmepeaa (i). OnpenenuM ero Kak
HUHTepBaJl MeXy JaHHOU BBICOTOM (p) U BBICOTOU npedwecmayoujell 3gyuaujeli Hombvl (SPprev),
T. €. [ = P = SPprev - MeJIOANYECKUH UHTEPBAJ AJS PUCIIOCTBI 0603HAYaeTCsA U ONpejeseTcs
KaK I'=p’ = Sp’prev ; 151 pucnocthl-1 — Kak 'i’="p’ = 'sp’prey, U T. 1.

p)
,HJII/ITCJII:)HOCTHM Ha3Ha4Y¥WM CJeAyIUIrue Y1 CJ10Bbl€e 3HAYE€HUA: IIYCTb OP= 1, (TpI/IOJIbHaH

BOCbMasi) = Y, ob= 2, 3J =%, OP =3, J =4, u T. A. JNATENBbHOCTAM MOTYT COOTBETCTBOBATh
TOJIBKO MOJIOKMTEJIbHBIE YU CJIA.

YucnoBble 3HAYEHUS JJis1 BbICOT ONpeJeUM CAeAYIUUM 06pa3oM. 3BYKOpPsiJl, KOTOPOMY
NpUHA/JIeXaT BbICOTbl — XpoMaTH4iecKasi raMMa. Coce/JHHUE BbICOTbI pAa3/IMYAlOTCS HA eAUHULLY.
/Jlo nepBoi oOKTaBbl — TO4YKa OTcuéTa (0). BbICOTHI BhIllIe 3TOM TOYKH — IOJIOXKUTEIbHbIE YK CJIA,
BBICOTBI HU)K€ 3TOM TOYKM — OTpHULATeJIbHblE. BbicOTaM MOTYT COOTBETCTBOBATb TOJIBKO
1eJble Yucsa.

KJIACCUYECKHUE ITPEOBPA30BAHUA

Knaccuueckue npeo6pa3zoBaHus AJUTENbHOCTEN ONIPEENSIOTCS CIeAYIOUUMU GOopMyTaMHu:
d’=d — To4YHOe MOBTOpPEHHE JIIUTEJbHOCTEH;

d’=2d — JIByKpaTHOe yBeJMYEHHE;

d’=3d/2 — nonyTopakpaTHOe YBeJHUYEHUE;
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d’=d/3 — TpéXKpaTHOe YMeHbIlIEHUE;
T/

Ksaccuueckue npeo6pa3oBaHUs BbICOT ONPeAESIOTCS CAeAYIUMU GopMyIaMHu:
p’=p — TOYHOE MOBTOPEHHUE BHICOT;
p’ = p + a (a — uesoe 4YUC/I0) — TPAHCIOHUPOBAHHOE IMOBTOpPeHHEe (@ — UHTepBaJ

TPaAHCIO3UILMH);
p’=-p+a (a— uenoe yncyuo) — obpalyeHue (a/2 — LeHTp o6paleHUs).

[IPEOBPA30BAHUS, UCIT0JIb3OBAHHBIE B «HETBIPEX KAHOHAX»

Bo Bcex ‘JETpréX KaHOHaX HEKJIACCUYECKHNMHU ABJIAIOTCA Hp606paSOBaHI/IH Iﬁ[J'II/ITeJ'[bHOCTeI\/)I;
B TpeTbeEM — TaAKXKe npeo6pa303aﬂnﬂ BBICOT.

Ilepewiii kaHOH. TlponiocTa — BepXHUU roJioc. JJIMTEJbHOCTA PUCIOCTbI BbIBEJEHbI IO
dopmyne d’'=8/d (puc.1).
B oTHOLIIEHUHY BBICOT BBICOT PUCIIOCTA SABJISIETCS 06pallleHHeM PoIocThl: p’=-p+5 (puc.2).

dl
8
T\
4
N
2 —
0 2 4 6 8 d
d =8/d
Puc. 1 Puc. 2
Bmopoii kaHoH. Illpomocta — BepxHUH roJioc. [Ipeo6pa3oBaHHe AJUTENbHOCTEN

TAaKOBO. 3Bydalllue HOTbI, CTOsSII[HMEe HENOCPEeJCTBEHHO Mepes INay3aMH, Npeo6pa3oBaHbI
no npaBuay d’ = 1 (Bce OHM CTAHOBSATCS LIECTHAALATbIMU); OCTaJbHble 3By4dalllde HOTDI
npeobpa3oBaHbl no npaBuiay d’ = 2 (puc. 3, Bce 3TU HOTbl CTAHOBATCS BOCbMbIMHU). [lay3bl
BHYTPU Pppa3 CTAHOBSATCS BOCbMbIMH JIMO0 BOCbMbIMH C TOUKOH (HUXKHSISI CUCTEMA, TAKThI 2-4 Ha
c. 4). [layssl Mex Ay dpaszaMu CyLeCTBEHHO JJUHHEE, UX NPOTHKEHHOCTD He IpeJonpe/eseHa.
['panunbl Mexay dppasaMu onpeeisivcb IPOU3BOJIBHO.

B oTHOIIEHUH BbICOT — 3TO KAaHOH B HWXKHIOIO AyoJilenumy: p’=p - 19 (puc.4).

Co6CcTBEHHO KAHOHOM SIBJISIETCS TOJIBKO IIEpPBasi NOJIOBHMHA NbeCchbl. BTopas mosioBUHa — 3TO
CBOOO/IHOE JIOTIOJIHEHHE K [TEPBOM.

Puc. 3 Puc. 4
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Tpemuii kaHoH. [IponiocTa — HUXKHUH T0JI0C, /IBE PUCIIOCTHI TOMeLeHb] B BEPXHUX '0JI0CaX.
PuTMHU4YecKkHu pyucnocThl Ay6GJIUPYIOT APYT PYTa, COOTBETCTBEHHO, NpaBuJIa /14 JJIUTEeJTbHOCTEN
Ji1s1 06erX PUCHOCT OAMHAKOBBI. [l 3Bydamux HOT: d’ = d + 3 (puc. 5, K KaX/J0U HOTe
npubaBJisieTCcs BOCbMasi C TOUKOM); AJisi nay3: d’ =d (maysbl OCTal0TCSl HEM3MEHHBIMH).

Pucnocra-1 (cpegHu# rosoc) HAUMHAETCA OT MU [IEPBOM OKTaBBI. [lJ11 BCeX OCTa/IbHBIX BBICOT
5TOI PUCIOCTBI IPaBUJIO TaKoBO: I’ =i+ sgn(i) x 7 (puc. 6). (Pyukuusa sgn(i) ompesensercs
tak: sgn(i) = -1, ecnin 1 < 0; sgn(i) = 1, ecaim i > 0; sgn(i) = 0, eciu i = 0.) UHavye rosops4,
HalnpaBJieHue MeJIoJUYeCKUX UHTePBaJIOB COXPAHAETCH U KaXK/Abli UHTepBaJl pacliupseTcs Ha
YHCTYI0 KBUHTY.

EcauTo)xecaMoenpaBU/103anucaTb0e31Ccn0/1b30BaHUANIOHATUAMEeT0JUYeCKOrOUHTEepPBaJIa,
TO GOpMyJIa CTAHOBUTCS 3aMETHO CJIOKHEE: ‘P’ = P —SPprev + SEN(P —SPprev) X 7 + “SP’prev - B TO
’Ke BpeMs Takas 3allMCh JleslaeT HAIVIAAHBIM TOT (PaKT, YTO BbICOTA HOTHI PUCIOCTbI 3aBUCUT
He TOJIbKO OT coomgemcmayrujeti Hombl IPONOCTHI, HO TaKXe 0T npedwecmayrwux 38y4aujux
HOM MPONOCTHI U CAMOM PUCHOCTHI-1.

Pucnocra-2 (BepxHHUHM roJsioc) Ha4MHAEeTCA OT 151 IepBOM OKTaBbl. JTa BbICOTA BbIOpaHa
NPOU3BOJILHO. [IJIsl BCEX OCTa/IbHbIX BBICOT MIPABUJIO TaKOBO: 2p’='p’+ |i| — 4. UHaue roBops, K
BbICOTE HOThI PUCTIOCTHI-1, 3By4aliell 0fJHOBpeMeHHO, NpHUbaBJigeTcs MeJIoAUYeCKUI UHTepBaJl
IPONOCTHI, B3ATHIN B aOCOJIIOTHOM 3HAa4EHUH, U [T0JIlydeHHasA CyMMa yMeHbIIaeTCs Ha 60JIbLIYIO
Tepuuio. (MHOTa prcnocTa-2 3By4YUT HUXKE PUCTIOCTHI-1.)

Puc.5 Puc. 6

Yemeépmulili KaHoH. [IponiocTa — HUXKHHUK roJioc. JJIMTEIbHOCTH PUCIOCThI BbIBEEHBI
no ¢opmyne d’ = |-d* + 8d - 6| (puc. 7). «<Heyno6Hble» 3Ha4eHns oKpyrieHbl. Hanpumep, 2%,
KOTOpOE [0JIy4aeTCs U3 TPUOJIbHOM BOCbMOH (1), HHTEpIpeTUPOBaHO KaK BOCbMAas C TOYKOM
(3).

B oOTHOmEHMH BBICOT PHUCIOCTA SABJSETCA OOpalleHueM MpPONOCThl, KaK B IEepPBOM
KaHoHe: p’'=-p +5.

TexHudecku B Yemeépmom KaHOHe JBa KaHOHA, HA30BEM UX KaHOH-A W KaHOH-B. Bropou
pacmoJsioKeH «BHYTpU» nepBoro. B nbece Tpu paszena. KaHoH-A npepbiBaeTcsl B KOHIe IEPBOTO
paszesia U BO30OHOBJIsIeTCS B TpeThbeM. KaHOH-B 3By4UT BOo BTOpPOM pas/iesie Nbechl.
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Canon 1

Allegro moderato
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Canon 2
Presto
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Canon 3

Adagio
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Canon 4

Allegro moderato
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